High heavy drinking prevalence persists in students. Recently, drinking motivation received a lot of attention as an important determinant. Enhancement and coping motives are mostly positively related and conformity motives are mostly negatively related with heavy drinking. Relations are less clear for social motives. This study aimed at gaining more insight in the role of drinking motives in heavy drinking students. Overall, 15 897 Belgian university and college students (mean age: 20.7, SD ¼ 2.6) anonymously participated in an online survey. Logistic regressions tested relationships between motives and problematic drinking (>weekly drinking, monthly binge drinking and being at risk for problematic drinking by the Alcohol Use Disorders Identification Test [AUDIT]). Social motives had the highest prevalence, followed by enhancement, coping and conformity motives. Men engaged more in problematic drinking and reported more motives, except for coping. Enhancement, coping and social-motivated students have higher chances for problematic drinking, while the opposite is true for conformity-motivated students. Although this study found a similar ranking of motives as in other studies, a relationship between problematic drinking and all motives, including social motives, was revealed. This might indicate the different functions of social motives in heavy drinking in different cultures/sub-populations and countries. This finding is relevant for the development of interventions.
Introduction
Excessive alcohol use in students is a welldocumented and worldwide problem [1] [2] [3] [4] . It is regularly performed in student environments and less detected in non-college peers [5] . Most students go through a 'maturing-out' process during their transition to adulthood, which results in a decrease of (heavy) drinking [6, 7] , however some students persist in heavy drinking. This results in higher risk for alcohol abuse and alcohol dependence in occupational life [7, 8] . In terms of short-term consequences, excessive drinkers often engage in alcohol-related harmful behaviour such as drinking and driving [3, [9] [10] [11] , using cannabis, smoking cigarettes, having sex with multiple partners [4] , having unprotected or unintended sex and performing anti-social behaviour (e.g. vandalism and aggression) [9] [10] [11] . They often experience unpleasant and harmful effects such as physical illnesses, personal injuries, blackouts [9, 10] , a decrease in academic performance and others [10, [12] [13] [14] . Alcohol use involves a considerable cost for society, due to alcohol-related problems, absenteeism and premature mortality [15] . The persistent high prevalence of heavy drinking and alcohol-related problems might indicate poor implementation of effective interventions, given that effective strategies and channels are available to reduce alcohol use in higher education [16] [17] [18] . However, some studies find limited effects for heavy drinkers and suggest better designed effect studies for some strategies [18, 19] . This indicates the need to rethink implementation of effective strategies and the need to develop new programs that support existing strategies or reach groups until now not susceptible to interventions.
In this context, drinking motivation has attracted a lot of attention the last few years [20] [21] [22] . The motivational model of alcohol use identifies drinking motives as the most proximal determinants and the strongest predictors of alcohol use [23, 24] . These factors function as a gateway between drinking behaviour and more distal factors, such as alcohol expectancies [25, 26] . They reflect the rationale that drives people to drink, based on the expected effects attributed to alcohol. These are determined by past drinking experiences, current situational factors and the current need for affective change [27] . Taking into account the source (internal or external) and valence (obtaining a positive outcome or avoiding a negative outcome) of these expected effects, four dimensions can be defined: social motives (external, positive, e.g. because it makes social gatherings more fun), enhancement motives (internal, positive, e.g. to get high), conformity motives (external, negative, e.g. to be liked) and coping motives (internal, negative, e.g. to cheer you up when you are in a bad mood) [28] .
Social motives are the most frequently reported motives in higher education, followed by enhancement, coping and conformity motives [29] . Both coping and enhancement motives are related to heavy drinking and alcohol-related problems in students [29] [30] [31] [32] [33] . Conformity motives are generally either negatively or not related to alcohol use and alcohol-related problems [29, 33] . This relation is less clear for social motives. Some sources reported no relation to heavy alcohol use and alcohol-related problems [29, 33] , while other studies showed the opposite [34, 35] . Methodological differences might explain this lack of consensus. Some studies included only students following only one or a few specific trainings (e.g. only psychology students [33, 34] ), while other studies use a more diverse sample of students [29, 35] . Therefore, generalizing the results to all university students is not always possible. Also, different instruments to measure drinking motivation are used. Studies not supporting the relation between social motives and problematic drinking used the Drinking Motives Questionnaire Revised (Short Form) (DMQ-R SF) based on the four-dimension structure mentioned above [28, 36] . The studies supporting this relation used the Reasons for Drinking Scale [37] (based on only three dimensions: mood enhancement, social camaraderie and tension reduction) or a measure of 'broad social motives' [38] measuring social motives based on only six items. Also, cultural differences (i.e. United States, Spain and Hungary) might explain different findings for social motives. For example, in the United States, the minimum legal drinking age is higher than in Belgium (i.e. 21 for the United States versus 16 for beer and wines and 18 for spirits in Belgium) and in many other countries, which might lead to different drinking patterns [39, 40] . Also, results from studies in countries belonging to the former Soviet Union, e.g. Hungary, are sometimes difficult to generalize to western (European) countries due to cultural differences. Also within Western European countries, drinking habits are very different, e.g. in Spain drinking for social reasons is characterized by meal-related moderate wine drinking [29] , which is different from the drinking context in some other countries. In Belgium, for example, students mainly drink in bars and at parties [41] .
This study is a part of the 'higher education patterns of substance use' study that aims to inform the development and evaluation of an intervention on problematic drinking in higher education in Flanders (north of Belgium). We investigate the relation between drinking motives and (being at risk for) problematic drinking in a representative sample of higher education students. Given the consensus in former research, we hypothesize that enhancement and coping motives will be positively related to (being at risk for) problematic drinking. For conformity motives, we hypothesize a negative relationship. Due to the Social drinking motives should not be neglected specific drinking culture and context in Belgium, we hypothesize a positive relation between social motives and (being at risk for) problematic drinking. To counter the second methodological issue mentioned above, this study will use the same instrument for measuring drinking motives as used in the studies not supporting the social motives-problematic drinking relation.
Methods

Participants and recruitment
Participants were 16 953 university and university college students anonymously responding to an email asking them to participate in an online cross-sectional study on substance use. No reminder email was sent. This survey ran from February until April 2009. Initially, all students of Ghent University and three colleges in Ghent and Kortrijk (in total, 55 301 students) were contacted, which resulted in a response rate of 30.7%. This response rate is comparable with other online surveys with college students [29, 32] . Furthermore, it is demonstrated that the prevalence of alcohol consumption is not different for responders compared with non-responders in web-based surveys. Although the participation in heavy episodic drinking and the frequency of alcohol use are lower with non-responders [42] . In Belgium, universities are characterized by at least 4 years of academic education, while university colleges offer mainly a shorter professionally oriented education. This study was approved by the ethics committee of the Medicine and Health Sciences Faculty of Ghent University (EC UZG 2009/037). Participants could voluntarily enter into a lottery to win a gift voucher, an USB stick or an iPod.
Materials and measures
Demographic data
Demographic questions as sex, age, faculty and living conditions were asked. Living condition assessed the extent to which students lived at home (e.g. with parents) or in a student's apartment.
Alcohol use and problematic use
Drinking frequency was assessed beverage specific (i.e. beer, wine, aperitif and liquor) using the following question: 'How often did you drink "beverage type"?' with six frequency categories, varying from 'no use' (coded 1) to 'daily use' (coded 6). Binge drinking was questioned by asking, 'How frequently do you drink 4 or more drinks (for women) and 6 or more drinks (for men) within a 2 hours period?' This question is based on the NIAAA standard on binge drinking adjusted to a Belgian standard drink of alcohol [43] . Five frequency categories were given, varying from 'never' (coded 1) to 'daily' (coded 5). Finally, problematic alcohol use was identified using the validated AUDIT [44] . A score 8 for men and 5 for women on the AUDIT is recommended as an indicator for being at risk for problematic drinking [45] .
Drinking motives
To assess drinking motives, the DMQ-R SF was used [36] . This instrument is based on the four-dimensional structure mentioned above (i.e. coping, conformity, enhancement and social) and uses three motive items per dimension. Examples are 'because it helps to enjoy a party' (social motives dimension), 'because you like the feeling' (enhancement motives dimension), 'to forget about your problems' (coping motives dimension) and 'so you won't feel left out' (conformity motives dimension). The validity of the DMQ-R SF was shown in a 12-to 24-year-old population, with the majority being secondary school children [36, 46] . This study used two answer categories (yes/no coded 1/0, respectively) to indicate the presence of each motive item in the last year instead of using a scale to mark the frequency of each item. Indicating more than one item was possible. The dimensional structure of the motives was first investigated using exploratory factor analyses in Mplus. Originally, the factor solution was restricted by four factors. Motive items were loaded exactly on one of the four dimensions, as hypothesized in the DMQ-R SF theoretical framework. Factor determinancies for coping, social, conformity and enhancement dimensions were 0.953,
0.950, 0.981, and 0.919, respectively. Second, a confirmatory factor analysis was performed in Mplus, which was highly significant ( 2 : 44 377.38; P < 0.001; df: 27) may be due to the large sample size. Results of other statistics for model fit were 0.982 for comparative fit index, 0.986 for Tucker-Lewis index and 0.037 for root mean square error of approximation, indicating good model fit.
Statistics
Abstaining students were excluded from the analyses (1,056; 6.2% of the total). About 2985 (17.6% of the total) alcohol-using students did not report any motive item as asked in the DMQ-R SF. Given the theoretical assumption that one always drinks alcohol for a reason, it is possible that these students drink for other motives than these asked. For this reason, their motivational scores were set to 0 for each dimension and were included in the analysis. Analyses were performed for a total sample of 15 897 students.
For the descriptive statistics, 2 tests and independent sample t-tests were performed to look for gender differences in all variables. Bivariate analyses were performed with 2 tests. Relationships between motive dimensions and problematic alcohol use were tested using multivariate logistic regression analyses. To improve reliability, different problematic alcohol use indicators were used as dependent variables (i.e. 'more than weekly drinking', 'at least monthly binge drinking' and 'being at-risk for problematic drinking by the AUDIT'). These were created by dummy coding drinking and binge drinking frequency to define heavy drinkers and to deal with, respectively, negative and positive skewness and by dummy coding the AUDIT score by the earlier discussed cut-off points. For drinking motives, all the motive items were summed per motive dimension, resulting in scores between 0 and 3 for each motive dimension. These dimensions were used as predictors. All dimensions were set as categorical variables. First, to investigate a gradient in the relation between motive dimensions and problematic drinking indicators. If so, higher or lower (depending on the relation) odds are expected for problematic drinking as more motives are reported per dimension. If not, the number of motives per dimension is less significant. Also, the limited number of categories in the motive dimension variables (i.e. four categories from 0 to 3) did not allow us to treat these variables as continuous variables. All analyses were controlled for gender and living condition, known moderators for alcohol use in students [1] . Analyses were also controlled for institution (i.e. university and university college), age and other motives, as these were significantly related with the outcome variables. Finally, interaction effects were also tested with gender, living condition, institution and age. To increase the representativeness of this study, data were weighted by gender and institution, as distributions of these variables in the sample were different from those in the population. All these analyses were performed using SPSS 19 (SPSS for Windows, Rel. 19.0.0 (2010). SPSS Inc.).
Results
Sample description
The average age was 20.7 (SD ¼ 2.6) years and 57.6% lived in a student's apartment (Table I ). In the unweighted sample, the majority were women (60.8%) and went to university (60.3%).
Prevalence of problematic alcohol use indicators and drinking motives
Depending on the indicator, 21.6% (at least monthly binging) or 44.2% (drinking more than weekly) of the sample were heavy drinkers, and 45.9% were at risk for problematic drinking (Table I) . For all indicators, male students engaged significantly (P < 0.001) more in heavy drinking and were more at risk for problematic drinking than female students (Table I) . About 62.0% of the male students used more than weekly alcohol, 31.4% binged at least monthly and 49.8% was at risk for problematic drinking.
Social and enhancement motives had the highest frequencies (72.4 and 62.3%, respectively), Social drinking motives should not be neglected followed by coping and conformity motives (23.8 and 12.1%, respectively) ( Table I) . Male students drank significantly (P < 0.001) more for social, enhancement and conformity reasons than their female students, 77.2, 66.5, and 15.2%, respectively (Table I) . No significant gender difference was found for coping motives.
Relations between drinking motives and problematic alcohol use Bivariate statistics Table II shows higher prevalence for (being at risk for) problematic drinking when students reported one or more motives for a specific dimension compared with none. This applies for all dimensions. Concerning living condition, higher prevalence was found for (being at risk for) problematic drinking in students living in student's apartments compared with those living at home. According to institution, drinking more than weekly was more prevalent in university students compared with university college students (46.4% versus 42.2%), while at least monthly binge drinking was more prevalent in university college students (22.4% versus 20.9%). No significant difference was found between institutions being at risk for problematic drinking. Up to the age of 21 years for some indicators and 22 years for others, the prevalence of heavy drinking and being at risk for problematic drinking increased as students became older. Depending on the indicator, prevalence descended again from the age of 22 and 23.
Multivariate statistics
The results of the multivariate logistic regression analysis in Table III show a similar pattern for all problematic alcohol use indicators. Generally, students drinking for enhancement, coping and social motives have higher odds for drinking alcohol more Social drinking motives should not be neglected than weekly, binging at least monthly and being at risk for problematic drinking. The opposite is true for drinking for conformity motives. Only in female students, at least monthly binge drinking is not predicted by conformity motives. For social motives, the more motive items reported the higher the odds for all problematic drinking indicators. These differences between the lowest and the highest odds are significant for all indicators, both in men and women. For enhancement motives, a similar pattern is found, except for more than weekly drinking in women. Here, no significant difference was found between the lowest and the highest odds. For coping motives, no such pattern is found, except for being at risk for problematic drinking in women. Also, for conformity motives, no such pattern was found. Explained variance (Nagelkerke R 2 ) was 20.5% (in men) and 19.1% (in women) for more than weekly drinking, 18.5% (in men) and 18.9% (in women) for at least monthly binge drinking, and 27.3% (in men) and 29.1% (in women) for being at risk for problematic drinking. No consistent significant interaction effects were found for gender, institution, living condition and age (not reported).
Discussion
This study assessed the prevalence of heavy drinking, alcohol-related problems and drinking motives in university and university college students in Flanders. Depending on the indicator, prevalence for heavy drinking in this study varied from 21.6% (at least monthly binge drinking) to 44.2% (more than weekly drinking). The prevalence for being at risk for problematic drinking according to the AUDIT (score 8 for men and 5 for women) was 45.9%. For binging, the prevalence is lower than in other studies. In a study in the United States, 44.7% of the students binged last month and in Scandinavian and Eastern European student populations, it was 50.3 and 42.2%, respectively, that binges monthly [11, 47, 48] . The prevalence for more than weekly drinking is difficult to compare in other studies, as they report the prevalence for weekly together with more than weekly drinking.
In Southern and Eastern European students, prevalence for weekly together with more than weekly drinking was, 35.8 and 49.3%, respectively [29] . For the AUDIT score, the prevalence rates are comparable with other studies. However, these studies often use one cut-off point of eight for the entire sample (independent of gender), which can result in an overestimation of the prevalence in this study compared with other studies. Prevalence in the US student population ranges from 34.0 to 58.0% depending on the study [49, 50] . In New Zealand, 59.2% of the students score 8 or more on the AUDIT [51] , and for the European continent, the prevalence ranges from 41.0 to 43.8% [48, 52] . Differences in prevalence between this study and the other studies might be explained by differences in drinking culture, drinking habits and legislation in different regions. The finding that male students are heavier drinkers than their female counterparts was also shown in other studies [1] . Also, the relation between students living in student's apartments and heavy drinking and being at risk for problematic drinking was found in the literature [1] .
This study tested three hypotheses in a large representative sample of university and university college students. In the first hypothesis, a positive relation between enhancement and coping motives and (being at risk for) problematic drinking was expected. This was confirmed in this study and this result is comparable with other studies [29] [30] [31] [32] [33] . In the second hypothesis, a negative relation between conformity motives and (being at risk for) problematic drinking was expected. This was partly confirmed, as no relation was found for female students binging at least monthly. Similar results were found in other studies [29, 33] . The third hypothesis was the most important one as there was no consensus in the literature on the relationship between social motives and heavy drinking. Based on methodological issues and cultural differences between countries in which heavy drinking in students was studied [29, [33] [34] [35] , we hypothesized that in Belgium, a positive relation between social motives and (being at risk for) problematic drinking would be found. Also, this hypothesis was confirmed. This study contributes to a better insight in Social drinking motives should not be neglected the function of social motives in heavy drinking for several reasons. A more representative sample was used than in many other studies. The findings concerning the positive relationship between social motives and heavy drinking can be generalized to all Belgian students as the sample included as well university college students as university students from all faculties and departments. Furthermore, data were weighted for gender and institution [53] . In this study, the same instrument was used as in studies not finding a relationship between social motives and problematic drinking [29, 33] , making it less plausible that the use of a specific instrument leads to different findings. Finally, cultural differences were also discussed. Drinking culture, drinking context and drinking legislation vary between countries [54] . Alcohol consumption and drinking motivation are context specific [55, 56] . This might explain differences in different countries. Furthermore, each drinking situation is typified by its own drinking rules and drinking norms, which are reinforced by social interaction [56] . These rules and norms play an important role in alcohol consumption and alcohol-related behaviours. They form the base for attitudes towards alcohol and are obtained by socialization [54] . This might explain why the relation with problematic drinking for social reasons in particular differs in different cultures.
Finally, this study found a gradient in the relations between social and enhancement motives and (being at risk for) problematic drinking indicators. For these relations, higher odds for (being at risk for) problematic drinking were found when more motive items were reported. As some strategies show limited effects in heavy drinkers [18] , different strategies might be needed to target highly social and enhancement motivated students compared with less motivated students. Similar results were found in other research [30] .
The results of this study can be important to develop tailored interventions. Former research suggests that adjusting programs to specific homogeneous groups, sharing similar characteristics, can improve effectiveness [57] . This study shows that the set of drinking motives related to problematic drinking can change from one culture to another.
Given that drinking context can vary in different cultures and that drinking motivation is related to drinking context [54, 55] , taking into account the drinking context would also be interesting [55] . Adjusting programs to the specific set of drinking motives and contexts for a specific target population might give better interventions. As multicomponent interventions are effective, this can be done by building programs around a selection of strategies based on relevant drinking motives and situations [58] . Until now, little attention is given to social drinking motives in the context of problematic drinking while these are in specific cultures an interesting target. Existing methods, such as the social norms approach, might be a useful strategy, since social norm interventions are effective in reducing alcohol misuse by targeting normative misperception [16] . Further research on this is needed.
Some limitations of this study have to be taken into account. First, due to the design of this study, it is not possible to state for sure that cultural differences explain the different findings of this study. Therefore, a comparative research between different countries is necessary. Second, the students in this study volunteered to participate in an open survey for all students, which can affect the generalization of some results. To minimize the effect of this limitation, data were weighted for known population variables. Third, due to restrictions for the length of the questionnaire, only two answer categories were used for the items assessing drinking motives. Using a continuous scale would have given more detailed results. Finally, although the study was anonymous, the self-reported nature of this study possibly influenced the results because of, e.g. socially acceptable answering. This might result in an underestimation of these results.
To conclude, since in some cultures, social motives are related to heavy drinking, it might be interesting to consider the inclusion of social motives besides other motives when developing new interventions on heavy drinking in higher education. Using an adapted set of drinking motives in preventive programs on heavy drinking might improve the effectiveness of such interventions.
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